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[0004] FIGS. 10 and 11 are illustrations showing a 

conventional photonic crystal waveguide. A photonic crystal 
waveguide 1 includes a substrate 2 and a slab optical waveguide 3 
provided on the surface of this substrate 2 , and also has a structure 
in which a plurality of air holes 9 are provided in a lattice array 
on both sides of an optical waveguide area 6 along which light 
passing through the slab optical waveguide 3 is propagated. The 
refractive index of a portion at each air hole 9 is different from 
that of the corresponding portion of a core layer of the slab optical 
waveguide 3 due to air, and therefore the refractive-index-changed 
areas 13 are formed . 

[0005] The slab optical waveguide 3 includes a lower clad 

layer 10, the core layer 11, and an upper clad layer 12. Each 
air hole 9 extends from the upper clad layer 12 of an upper layer 
up to the lower clad layer 10 of a lower layer to form a column 
space. Air is taken in this air hole 9, thereby causing the 
refractive index to be different from that of the core layer 11 
of the slab optical waveguide 3. 

[0006] Also, the lattice array of the air holes 9 satisfies 

Bragg conditions, thereby forming a photonic crystal that reflects 
and propagates only light of a predetermined wavelength. 
[0007] When one end side of the optical waveguide area 6 of 

the photonic crystal waveguide 1 is connected to an input optical 
fiber 4 while the other end side thereof is connected to an output 
optical fiber 5, input light 7 is injected from the input optical 



fiber 4 in the optical waveguide area 6^ but only light of the 
wavelength satisfying the above Bragg conditions is extracted as 
output light 8 from the output optical fiber 5, 
[0008] The air holes 9 are formed after the slab optical 

waveguide 3 is formed on the substrate 2 as illustrated in FIG. 12, 
through electron beam (EB: Electron Beam) lithography and reactive 
ion etching (RIE) , for example. The diameter of each air hole 9 
is 0. 1-0 . 2 4|am, its depth is 0 . 6-0 , 8 jam, and its pitch is0.18-0.36jLim. 
Note that the upper end of each air hole 9 is open. 
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